The decade from 1895 to 1905 has been described by someone recently as.. the most remarkable in history for the number of great primary discoveries. It was near the beginning of this period (1898) that Professor and Madam Curie made the startling announcement to the scientific world of their discovery of a new metallic element which they called "radium" and gave a description of its wonderful powers. Since that time the element has been exhaustively studied and today we are fully acquainted with its physical properties.
Soon after its discovery the medical profession was attracter to it, and it has been tried in one form or another in the treatment of almost every ill to which the human flesh is heir.
In the field of otolaryngology it has been used chiefly in the treatment of diseases of the larynx, and Polyak, Killian, Abbe, Freudenthal, Coakley and the writer among others have employed it more or less extensively in that domain of medicine. So far as its employment in diseases of the ear is concerned, the literature is very scanty. Most of the work has been done by German otologists and is characterized by their usual thoroughness and care. These reports show that radium has been employed in the treatment of almost every form of ear disease during the past ten years. It has seemed to us that the present time is a fitting one to inquire what it has accomplished and just what we may fairly expect of it ..
Properly to answer this question it is desirable that we should recall briefly some of the more important physical qualities of this metallic element.
In the first place, as is well known, radium resembles the solar spectrum in giving forth three principal kinds of rays which are distinguished from one another by their varying power of penetration and by the difference in the effect pro-duced, The alpha ray is so feeble that it penetrates scarcely, if at all, beyond the skin. The beta ray is stronger, but the greatest depth of penetration is obtained with the gamma ray, a distance of from 9 to 10 em. The alpha ray has a decidedly cauterizing action, a quality which is entirely lacking in the gamma ray, which possesses the peculiar quality of the metallic element in destroying tissue. For therapeutic purposes therefore the alpha and the soft portion of the beta rays should never be used. A failure to recognize this fact has led, as we shall see later, to serious error on the part of at least one of the observers who has reported his results, and is sufficient in itself to disqualify his findings.
To secure the proper therapeutic result then, it is necessary that the radium should be screened. It has been found that even a thin screen of paper is sufficient to cut out the alpha rays. To exclude these and the soft beta rays, however, a filter made of lead usually has been employed. Only second in importance to the character of the rays used is the dosage to be employed. This demands much experience, and in many cases, no little judgment. In small dosage radium stimulates tissue growth. In large doses it is a destroyer of tissue. Undoubtedly many of the failures reported are due to the fact that not a sufficient sized dose was used, or what is equivalent, a small dose was not used for a sufficiently long time. Another important point is as to how often the applications should be made and how many in all will. be required. Here authorities' differ. In the German clinics. the small dosage has been the practice, repeated bi-or triweekly for a period of from one to three months. In this country, we have believed more in the massive dose applied at longer intervals and then for only a few times.
It is as true of radium as we know it to be of salvarsan that we are dealing with a powerful and dangerous agent, so we should never lose sight of the fact that we may do harm with it as well as good. Personally we have seen no ill results, but recently we have been informed of a case where radium was applied to the larynx externally for carcinoma with the disappearance of the growth, but where later a stenosis of the esophagus has developed.
All the investigators who have employed it in the ear have made use of the metallic element itself and not of the emanations which have been used elsewhere with such good results. Only so far as superficial growths of the ear are concerned would the observation apply that the skin is disposed to carry away the radium energy, and so with advantage can be frozen or otherwise treated to avoid this. One of the unsettled questions in connection with radium is exactly what takes place in the disappearance of the growth. One theory that has been frequently advanced, especially in the case of malignant growths, is that the element heightens autolysis. Another striking fact is that pathologic tissue is far more susceptible to the radium ray than normal tissue. It would appear that in large doses the radium causes a necrosis of the tissue.
Among others who have studied the effect of the drug on the ear are Ewald and Marx, who conducted a series of experiments upon the labyrinth. Their work was independent of one another but agrees in showing that, applied in 'the auditory canal of guinea pigs, it causes a complete loss of hearing. This, it is interesting to remark, often did not take place immediately, but sometimes several months after the introduction. Marx found postmortem complete destruction of the organ or Corti.
With this short introduction let us consider in detail the various clinical reports on the subject which we have succeeded in assembling. First, as to the results obtained in chronic deafness. Here the case reports are so mingled that it is impossible to divide these into those cases dependent upon middle ear disease as distinguished from those where the internal ear was alone or chiefly involved. Ten men have reported their results. Of these three only make favorable reports. Hugel in Germany, Lake in England and Bryant in this country.
Hugel's work was done in Passow's Clinic in Berlin, and his results are so remarkable as to receive the designation from one of his critics of "being a fairy tale." He made use of the radium without any screen and employed five mg. from one to two minutes upon the mastoid or for half a minute within the canal.
Lake's experience with radium is limited to a single case of otosclerosis where applications of one-half a mg. introduced for twenty minutes in a silver tube in the auditory canal at intervals of four days gave marked improvement to the hearing. The report of W. Schier Bryant appears in the New York Medical Record for 1914 and is a careful analysis of twenty cases or forty ears where he has employed the metallic element. These forty ears are divided into nine cases of otosclerosis, twelve o'f atrophic middle ear catarrh, thirteen of residual O. M. P. C., three of hypertrophic middle ear catarrh and two of nonsuppurative labyrinthitis. His results show improved hearing in thirty-three ears, decline in hearing in one, unchanged in six. These six were cases of residual 0.' M. P. C. There was marked improvement in fourteen earssix atrophic, two hypertrophic. one nonsuppurative, three otosclerosis: in six ears there was a restoration to normal of the hearing. These represented two following O. M. P. A., two hypertrophic middle ear, two atrophic O. M. C. C.
Bryant also gives in detail (New York Medical Journal, July 4, 1914) the report of a case of middle ear deafness caused by chronic suppuration where radium was employed with benefit to the hearing and the tinnitus which was present. The patient was a woman of fifty-four years, who had been operated upon for recurrent mastoiditis and chronic middle ear disease. She complained of loud and persistent tinnitus.The hearing was lost in the left ear and greatly reduced in the right. Radium was applied at intervals of five or six days, presumably three applications in all. Five mg. of mesothorium bromid were used. "After the first application the tinnitus was relieved. After the last application it stopped and has never returned. The patient hears the voice now apparently well. Her intellect is clear, and from a person almost totally deaf and indifferent she became observant and responsive."
The remaining seven observers failed to obtain satisfactory results. Of these Passow, Dreyfuss, Hegener, Bruhl and Henlein followed accurately the technic of Hugel. Bruhl used eight mg. carried deep into the canal in a lead filter without improvement to the hearing. Henlein's study is a careful one. Only one case in his series showed any improvement by actual functional tests. Passow is strongly of the opinion that it is of no value for the improvement of the hearing. Albrecht applied it in nineteen cases of hard hearing; eleven otosclerosis, two chronic middle ear disease with tinnitus, two chronic middle ear without tinnitus, four disease of the inner ear. No improvement in the hearing was obtained in any of them.
The most careful and exhaustive report in the literature is that of Victor Urbantschitsch. In addition to employing radium for many other conditions he gave it a careful trial in chronic deafness. Seventeen cases of hard hearing, many of them with an old perforation permitting introduction through the drum, were treated with radium. Five showed no improvement at all. Twelve he describes as "naherverfolgt." It is his conclusion that good results have been secured and can be secured in such cases occasionally, but, on the whole, the results are poor.
Fraser in an extensive report on the use of radium at the Royal Infirmary in Edinburgh refers to two cases of otosclerosis and one of chronic middle ear deafness where radium was used without benefit. He is of the opinion that nothing can be expected from its employment in such cases. What comment is to be made upon these several reports?
In the first place, they are limited in number. The work in most of them, however, has been carefully carried out so that we are able to draw a pretty fair conclusion. The first thing that strikes us is the striking discrepancy between the findings of Hugel, Lake, Bryant and the others. The report of Mr.Lake, while it is decidedly encouraging, concerns a solitary case, and the imporant factor of suggestion has apparently not been taken into consideration. To this Henlein has given the weight to which it is entitled. In the series of cases which he studied, the treatments were part of the time with the lead filter alone without radium, and at other times with the radium in the filter. With each method he succeeded in getting improvement in the hearing subjectively, and he reached the conclusion that suggestion and hysteria were accountable for the remarkable results which Hugel reported that he had obtained in his patients. He directs attention also to the fact that, with the application of the radium only to the mastoid, as Hugel did, a penetration deep enough to affect the internal ear was impossible.
If we exclude the case of Mr. Lake and regard as discredited the findings of Hugel, the only favorable report is that of Bryant. No one will for an instant question the sincerity of our fellow-member, and a perusal of his article cannot fail to leave the impression that his work was conscientiously done. Accurate tests, however, are wanting in the cases reported, and it may fairly be questioned whether we all would agree with the diagnosis which were made, and also with the results which were obtained. Here, as in Hugel's case, always the possibility of suggestion has to be borne in mind. So far then as hard hearing is concerned, we are forced to the conclusion that radium has been of no material benefit.
n.-TINNITUS AURIUM.
Hugel, Henlein, Bruhl, Albrecht, Bryant and Urbantschitsch report results in the use of radium in the treatment of tinnitus aurium.
Hugel has had the same satisfactory responses which he reports in chronic deafness. We have already referred to the unreliability of Hugel's statements. Henlein, however, who has done his work with great thoroughness, makes a decidedly encouraging report. There was a lessening of the noise in eight cases where radium was employed, with an increase of the noise in only one.
Albrecht's results with radium, so far as tinnitus is concerned, were also encouraging. For the relief of intractable tinnitus he made use of the work of Ewald and Marx, and with the permission of the patient, succeeded in destroying the auditory nerve by the employment of radium in two cases. Everything had been tried for the tinnitus in the first case without relief, and finally, at the request of the patient, 23 mg. of radium were placed upon the promontory wall for thirty minutes for eight days. After five applications the hearing which remained had been entirely lost, together with the disappearance of the tinnitus.
The second case was an old radical with a severe tinnitus. Here there was no hearing except for the loud voice. To-gether with the tinnitus there was severe vertigo. There was a normal labyrinth. After four treatments of from thirty to forty minutes with twenty mg. of radium, the tinnitus entirely disappeared after two and a half months. Objectively there was complete deafness, with a dead labyrinth.
Bruhl reports the employment of radium ill a similar manner, with destruction of the auditory nerve and cessation of the tinnitus. We have already referred to the relief of the tinnitus in a case reported by Bryant, where improvement in the hearing also was secured.
Six cases were treated for tinnitus by Urbantschitsch. In three it was lessened or relieved. Urbantschitsch's conclusions in this respect are the same as in regard to the benefit which may be expected from its use in chronic deafness, namely, that occasionally good results may be secured, but usually they are poor.
From these several reports we may conclude that radium offers more encouragement for the relief of tinnitus than when it is employed for the relief of hard hearing. Particularly does it seem indicated in intractable tinnitus where relief is imperative and where in the past a surgical destruction of the auditory nerves was necessary.
III.-V~RTIGO.
The reports are meager in regard to the use of radium in vertigo. One of the two cases of Albrecht's previously referred to, where he employed radium for destruction of the auditory nerve suffered from severe vertigo as well as from tinnitus. The relief to the vertigo after four treatments of 23 mg. was just as complete as it was for the tinnitus. The case of Bruhl in which he made use of radium with the same end in view was relieved of the vertigo at the same time as of the tinnitus. Finally Dreyfuss reports two cases where the vertigo disappeared from the use of a weak preparation of radium, .6 mg., used for fifteen to twenty-five minutes. It is clear here that no destruction of the auditory nerve was sought for or effected. Even with these few r~ ports we are warranted in concluding that radium can be employed with hope, if the condition is severe enough to justify the destruction of the labyrinth.
IV.-OTITIS M~DIA PURULENTA CHRONICA.
Urbantschitsch reports a case of chronic suppuration continuing after the radical operation, where epidermization and cessation of the discharge were secured in four sittings by the use of 17 mg., introduced in a film of rubber and paper. He further states that occasionally good results can be secured in chronic middle ear suppuration, especially in the tubercular ears of children. Here he has employed radium emanations with prompt results. In three cases the granulations were caused to disappear. In one case with caries present there was a healing of the caries fourteen days after the application of the radium. In three other cases of middle ear suppuration there was a drying of the discharge without a positive cure. Dreyfuss reports six cases of chronic middle ear suppuration in which a cure was secured in three. He was altogether unsuccessful with the use of the emanations in these cases. In this group of cases, as in those of vertigo, the reports are too few to warrant any sure conclusions. The most that can be said is that the results of Urbantschitsch, who was a most careful observer, are encouraging.
Finally, as to the results obtained in the treatment of new growths. It has been, as is well known, chiefly in the treatment of new growths that radium has been employed. Superficial cancer has, wherev.er situated, responded favorably. The literature in regard to the results obtained in cancer of the ear are equally satisfactory, provided that the cancer is located externally. Urbantschitsch reports a case of epithelioma of the ear muscle which was cured after repeated treatments extending over three months. The patient was a man of 73 years. The growth was a centimeter and a half in diameter and rapidly extending. Here 19 mg. of the radium were employed. The exposures were one to three hours. Recurrence and death occurred within a year.
The second case was one of sarcoma of the ear muscle in a patient of 40 years with a node in the auditory canal ex-ternally, the size of a pea. Treatment one to three hours caused disappearance of the growth.
The third case was one of tuberculosis of ear muscle and canal and was cured. .
The fourth case was one of lupus of the ear muscle with a possible cure.
Urbantschitsch states, that so far as the appearance of the ear after the employment of radium is concerned. the result is all that can be desired. The larger question is whether radium is of any value in deep seated cancer of the ear. Upon this subject unfortunately the literature is entirely lacking. A personal communication from Dr. Burnham of the Howard Kelly Hospital states that he has treated a number of cases of epithelioma of the ear with radium, and those in which there is not an extensive involvement of the bone and periosteum do very well. He does not state whether the epithelioma were entirely superficial or not. Presumably that is the case.
Dr. H. H. Janeway of New York reports that he has had virtually no experience with radium in malignant disease of the ear. One case of carcinoma of the external auditory meatus, where it was employed, did not do very well. His experience with external epithelioma of the ear is encouraging. We know of only one case beside the one which we are about to relate where it has been used for a malignant growth situated inside the auricle. This is a case reported by Dr. Joseph Bissel of the Radium Sanitorium of New York, and was a man of forty years. The epithelioma was a small one in the exterior auditory canal. Five applications of radium ten minutes at each seance completely relieved him of any apparent disease. It is too early to speak of the possibility of recurrence.
The history of our own case is of more than usual interest. The patient is a man of thirty years, who was first seen four years ago complaining of difficulty in hearing which had existed for two years. He was not aware of any discharge, and there was no history of previous suppuration. There had been a nasal operation the preceding year. He stated that. there was occasional pain in the affected ear. Examination gave complete loss of hearirig in that ear. The eustachian tube was open. There was a negative caloric and negative turning, showing that the labyrinth was dead. At the first examination there seemed to be a distinct deposit on the drum membrane. This later proved to be only a thickened and reddish drum. The landmarks could not be made out. There was no perforation of the drum and paracentesis failed to bring about discharge. A diagnosis was made of chronic labyrinthitis. In. the course of the following month the. pain in the ear increased and there were recurring attacks of hemorrhag-e. At this time an easily bleeding growth was recognizable, springing apparently from the floor of the canal. The canal seemed to be full of cholesteatomatous material. An X-ray picture showed apparent bone changes in the mastoid, and an operation was decided upon. This was performed in April, 1913 . The removal of the growth from the canal was attended by severe bleeding. The examination of the tissue was not entirely satisfactory, but pointed to malignancy. (The report has been lost, so we are unable at this time to state whether it was epithelioma or sarcoma.) Prompt recovery took place, with no recurrence of the growth. Nine months later, while the drum could still be seen, there was a soft, non bleeding mass on the floor of the canal. At this time an interesting complication presented itself, namely, a complete paralysis of the left vocal cord. The only explanation for this seemed to be in a metastasis into the glands of the chest, with pressure on the recurrent nerve. An X-ray pic-. ture of the chest, however, was entirely negative. The Wassermann blood test was also negative. The growth in the canal seemed to be threefold, on the floor, on the anterior wall, and on the posterior wall. The patient was not seen then for a year and a half. On May 9, 1916, a slight paralysis of the left upper eyelid had developed. He could only close the eye with difficulty. There was also partial paralysis of the facial muscles on the affected side. The voice was strong, although no change had taken place in the character of the paralyzed cord. Slight discharge from the ear was present. The growth now completely filled the canal. The drum was not visible. A second Wassermann was taken, and was also negative. It was evident that any operation must be extensive and the outcome far from encouraging. It was accordingly decided to employ radium. Two treatments of thirty minutes of 25 mg. of radium produced a distinct shrinking in the size of the growth. There was no reaction. Three further treatments followed, also without reaction. The patient was seen next in October, 1916 . During the summer he had continued in perfect health. Examination showed that the growth in the ear had not increased. If anything, it was smaller. A further course of three applications of radium was made. This time the amount used was the same (25 mg.), but the time of the application was increased to one hour. The growth has continued slowly, but distinctly, to recede, although at present the canal is still filled with the growth, beginning some distance inside of the external orifice. The patient has had no pain and very little discharge, and is able to do his work as a clergyman without any difficulty. It would be far from right to state that the case is in any sense cured, but in the patient's opinion, and our own, we feel that radium has given results far in excess of anything that could have been secured by radical surgical invention. and it is proposed to persist in its use.
CONCLUSIONS.
As a result of our study we regretfully are forced to the conclusion that radium, up to the present time, has failed to be of any considerable benefit in the treatment of diseases of the ear. So far as chronic deafness is concerned, it has proved virtually a failure. In the rare cases of intractable tinnitus and excessive vertigo, on the other hand, it can be employed with a reasonable hope of relief by its power of destroying the labyrinth. Finally, so far as malignant growths are concerned, it is of value when they are superficially seated. When deep seated there is nothing sufficiently encouraging to be said of it to warrant its use to the exclusion of operative measures where they can with propriety be adopted. The work that has already been done with it on the ear is not enough to condemn it "in toto," however, and it is to be hoped that other investigators will take it up and give it further thorough and careful trial.
